PRE-LOADED ROLLER TURN ROLLER 



[0001] This invention relates to roller turn rollers for industrial conveyors and similar 

applications. 

Background of the Invention 
[0002] Roller turn rollers are utilized in overhead power and free, inverted power and 

free and monorail conveyor systems to control and guide the moving components of the 
conveyor around curves or turns and prevent lateral displacement of such components from 
the intended course. In a power and free conveyor, for example, a series of such rollers at the 
inside of a turn hold the power chain in proper vertical alignment with the free rail of the 
conveyor system to maintain interengagement with driven trolleys. As industrial conveyors 
are subjected to abrupt acceleration and deceleration in use and often carry heavy loads at 
significant speeds, the rollers utilized to stabilize the system in a turn are subjected to high 
impact forces and constant operation. This produces an environment unfriendly to a bearing. 
As a result, the stress on the rollers and lubricant starvation can cause bearing failure and 
result in the need to frequently replace a failed roller, resulting in down time and maintenance 
expense. 

Brief Description of the Invention 
[0003] In an embodiment of the present invention the aforementioned problem is 

addressed by providing a roller turn roller comprising a continuous axle tube having a pair of 
axially spaced, tapered roller bearings thereon supporting a roller shell for rotation about the 
axis of the tube. A pair of axially spaced retainers are secured to the axle tube with the roller 
bearings disposed therebetween, each retainer being an engagement with the corresponding 
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bearing to pre-load the bearings to a desired internal clearance. A fastener, which may 
comprise a bolt, extends across a pair of mounting bars of the conveyor system and through 
the axle tube to mount the roller between the bars. 

[0004] Other advantages of this invention will become apparent from the following 

description taken in connection with the accompanying drawings, wherein is set forth by way 
of illustration and example, an embodiment of the present invention. 

Brief Description of the Drawings 
[0005] Fig. 1 is a partial, perspective view of an inverted power and free conveyor 

with the free trolleys and associated components removed for clarity, showing the segment 
bars and rollers at the inside of a turn. 

[0006] Fig. 2 is a view of the roller shell that presents the cylindrical bearing surface 

of the roller turn roller, showing the same in axial cross-section to reveal the internal 
configuration. 

[0007] Fig. 3 is an axial exploded view of the roller turn roller, omitting the outer 

seals at each end. 

[0008] Fig. 4 is a cross-sectional, partially assembled view showing the tapered roller 

bearings in place within the roller shell, the lower seal nut in place, and the upper seal nut 
remaining to be installed. 

[0009] Fig. 5 is a plan view of the partially assembled roller turn roller of Fig. 4, the 

upper seal nut being removed to reveal the bearing rollers and cage of the upper roller 
bearing. 
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[0010] Fig. 6 is similar to Fig. 4 but shows the upper seal nut in place on the upper, 

threaded end of the axle tube. 

[0011] Fig. 7 is a fully assembled cross-sectional view of the roller turn roller with 

the upper and lower outer seals inserted therein, the roller being mounted between upper and 
lower segment bars. 

Detailed Description 

[0012] Referring to the drawings, Fig. 1 illustrates a roller turn in an industrial 

conveyor, the particular conveyor system shown for illustrative purposes comprising an 
inverted power and free conveyor having a free rail 10 (conveyor components not shown for 
clarity), a power rail 12 vertically spaced beneath the free rail 10, a pair of curved, upper and 
lower segment bars 14 adjacent the power rail 12, a series of turn rollers 16 secured to the 
bars 14, and a power chain 18 carried by trolleys 20 that run in the power rail 12. As is 
typical, the power and free rails 12 and 10 are mounted and maintained in a fixed spaced 
relationship by yokes 22 spaced along the conveyor line. The segment bars 14 provide 
mounting bars for each of the roller turn rollers 16 at the inside of the turn. 
[0013] Figs. 2-7 show one of the rollers 16 in accordance with an embodiment of the 

present invention. A cylindrical roller shell 24 presents a cylindrical, upstanding bearing or 
contact surface that, in use, is engaged by the moving conveyor components (such as chain 
18 in Fig. 1) at a roller turn. In Fig. 2 it may be seen that the cylindrical shell 24 has a 
central, internal, radially inwardly projecting shoulder 26 that presents upwardly and 
downwardly facing, annular surfaces or ledges 28 and 30 respectively. This defines a 
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cylindrical upper cavity 32 and a cylindrical lower cavity 34 within the roller shell 24 for 
receiving other roller parts as will be described. 

[0014] Other components of the roller 16 are revealed in Figs. 3-6. Assembly thereof 

may be appreciated by first viewing the exploded view of Fig. 3. A cylindrical axle tube 36, 
externally threaded at and adjacent to its top end 38 and its bottom end 40, is inserted into the 
roller shell 24 in coaxial alignment along with a lower bearing cone 42 and a bearing cage 44 
and associated rollers 46. Similarly, an upper bearing cone 48, bearing cage 50 and rollers 52 
are disposed in the upper portion of roller shell 24. Each of these bearing assemblies presents 
the inner race of a tapered roller bearing in each of the cavities 32 and 34. Prior to insertion, 
a bearing cup 54 presenting an outer race is seated in lower cavity 34 against ledge 30 and, in 
like manner, a bearing cup 56 is seated in upper cavity 32 against ledge 28. As shown in Fig. 
6, when assembled within roller shell 24, upper and lower, tapered roller bearings are thereby 
provided. 

[0015] As assembled in Fig. 6, it may be seen that the upper roller bearing (bearing 

cup 56 and bearing cone 48) is sandwiched between ledge 28 and an upper seal nut 58 
threaded on the upper end 38 of axle tube 36. Similarly with respect to the lower roller 
bearing, a lower seal nut 60 on axle tube 36 bears against bearing cone 42 and, when 
tightened in place, leaves a portion of the lower end 40 of axle tube 36 projecting axially 
beneath the roller 16. Likewise, the upper seal nut 58 is threaded onto upper end 38 of tube 
36 to a distance to permit end 38 to project axially clear of seal nut 58. 

[0016] Before the sealing nuts 58 and 60 are screwed onto the ends 38 and 40 of tube 

36, a permanent thread-locking compound is applied to the threads. Approximately 0.050 
inch or more of thread protrudes outwardly from each nut as shown to present the exposed 
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upper and lower ends 38 and 40. The nuts 58 and 60 serve as permanent retainers and are 
tightened against the tapered roller bearings to the desired pre-load; the compound is then 
allowed to cure, thereby permanently establishing operating internal bearing clearance. As 
the seal nuts 58 and 60 are permanently affixed in position, the bearing clearance and hence 
the pre-load is established for the life of the roller. 

[0017] Following the installation of the bearings, axle tube and seal nuts into the 

roller shell, the roller bearings are lubricated with grease and a pair of sealing rings 64 (Fig. 
7) are installed at the upper and the lower ends of the roller around the nut 58 and the nut 60 
(Fig. 7). The roller does not require re-lubrication for the duration of a normally anticipated 
service life. 

[0018] In a representative application illustrated by the inverted power and free 

conveyor in Fig. 1, the roller 16 is installed between upper and lower segment bars 14 as 
shown in Fig. 7 by a bolt 66 that extends across the bars and is secured by a nut 68. It is 
important to note that the bolt extends coaxially through the axle tube 36. As may be 
appreciated from viewing Fig. 7, the ends 38 and 40 of the axle tube may engage the inner 
surfaces of the bars 14 depending upon the degree to which the nut 68 is tightened on the bolt 
66. If this occurs, the axially projecting ends 38 and 40 of the axle tube 36 will abut the bars 
14 and receive any axial force that the bars may apply to the roller assembly. As the ends 38 
and 40 of the axle tube 36 project axially beyond the roller components, the axle tube 36 
receives any force that the bars 14 may apply and thus isolates the internal bearing 
components from any additional loading. 
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[0019] It is to be understood that while certain forms of this invention have been 

illustrated and described, it is not limited thereto, except in so far as such limitations are 
included in the following claims and allowable equivalents thereof. 



